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Introduction
With the improvement of irrigation facilities and 
the growing of foreign and domestic investment for 
agricultural development, the development of food 
crops in Indonesia in terms of Gross Domestic Prod-
ucts has increased between 2010 and 2013 with a 
rate of 1.6%/annum to 1.8%/annum (or an average 
of 7.5% share in the national GDP). The investment 
from foreign capital for agriculture, namely for food 
crops, has decreased from US$ 751 million in 2010 
to US$ 372.6 million in 2013, while the number of 
project decreased from 159 projects in 2010 to 146 
projects in 2013 In the case of domestic investment 
the decrease was from Rp. 8,727 billion to Rp. 1664,6 
billion in 2013. (, BAPPENAS 2014)
Rice production (BAPPENAS, 2013)
Rice production has increased from 36.6 million 
tons in 2010 to 38.2 million ton in 2013 as shown in 
Table 1. except for 2011 when there was a decrease 
in harvested area to 13,203,643 Ha, During that pe-
riod rice consumption has been from about 33 million 
ton to 34 million tons. Despite the increase in rice 
productivity and national stock, rice import has been 
increasing from 687,582 ton in 2010 to 1,927,563 ton 
2012 but decreased  to 472,000 ton in 2013.
Abstract
With the improvement in irrigation facilities and 
the growing of foreign and domestic investment for 
agricultural development, the growth of food crops 
(which comprise of rice, maize and soybeans) in In-
donesia in terms of Gross Domestic Product between 
2010 to 2013 has increased from 1.6% to 1.8% (7.5% 
to the national GDP). This is indicated with the in-
crease in productivity from Rp. 6.7 million/worker in 
2010 to Rp. 7.9 million/worker in 2013. The harvest-
ed area of paddy has increased from 13.3 million Ha 
in 2010 to 13.8 million Ha in 2013, which has pro-
duced 36.6 million tons of rice in 2010 to 38.2 mil-
lion tons of rice in 2013. The rice consumption has 
been between 33 million tons and 34.1million tons. 
However, during that period Indonesia has imported 
rice from 687,582 tons in 2010 to 472,000 tons in 
2013. From 2004 to 2013 the price of premium grade 
rice has increased from Rp. 4,900/kg to Rp.11,000/
kg. The harvested area for corn has decreased from 
4.13 million ha in 2010 to 3.89 million ha in 2013. 
However, the productivity has increased from 4.4 
tons/ha in 2010 to 4.8 tons/ha in 2013. For soybeans 
the harvested area has been decreased from 660,823 
ha in 2010 to 571,564 ha in 2013, and the production 
was decreased from 907, 031 tons to 847,157 tons 
during the same period. The productivity, however, 
has increased from 1.4 tons/ha to 1.5 tons/ha during 
the same period.
Table 1. Rice production
Source: National Bureau of Statistic, Ministry of Agriculture, 2013.*)
 Total population 248.334 million, consumption/capita, 97.4 Kg/Cap. /Year
Indicator Unit
Year
2010 2011 2012 2013
Harvested area Ha 13,253,450 13,203,643 13,445,524 13,835,252
Rough rice (milled dry) Ton 66,469,394 65,756,904 69,056,126 69,271,053.
Productivity (Rice) Ton 36,558,167 36,166,297 37,980,869 38,190,869
Yield (rough rice-milled dry) Ton/Ha 5.015 4.98 5.136 5.152
Rice consumption Ton 33,067,791 33,563,807 34,067,264 32,980,000*)
Rice import Ton 687,582 2,750,620 1,927,563 472,000
National stock Ton 4,177,958 5,948,490 5,841,168 n.a.
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Corn production (BAPPENAS, )
As shown in Table 2. corn production was also in-
creased despite decreasing harvested area, except for 
the year 2011 when there was a decline in production. 
Corn yield was also increased from 4.436 tons/ha to 
4.842 tons/ha in 2013.  Our import during the period 
has increased from about 1.5 million tons to about 3 
million tons in 2013.
Soybean production (BAPPENAS, 2013)
Soybean has been known as the main material to 
produce tempe and tohu, but also as animal feed. The 
harvested area of soybean has been decreasing from 
2010 to 2013, which had made import to increase 
from about 19 million tons in 2010 to about 2.1 mil-
lion tons in 2012.
Table 2. Production of corn
Source: National Bureau of Statistics and Ministry of Agriculture, 2013.
Commodity Indicator
Year
2010 2011 2012 2013
Corn
Harvested area (Ha) 4,4.131.676. 3,864,692 3,957,595 3,890,974
Production (tons) 18,327,636 17,643,250 19,387,022 18,838,529
Import (tons) 1,527,476 2,889, 173 1,889,431 3,000,000
Yield (ton/Ha) 4.436 4.565 4.899 4.842
Except for 2011, soybean yield continues to in-
crease from 1.373 tons/ha in 2010 to 1.482 tons/ha in 
2013. 
Sugar production
Sugar cane is the main source of sugar in Indo-
nesia. Sugar canes are grown in paddy field. Sugar 
production has been very low in Indonesia and there-
fore the amount of import has been increasing each 
year except for 2012, as shown in Table 4. The low 
production of sugar was due to lack of availability of 
land, no investment in new milling factory, lack of 
input such as fertilizer and lack of irrigation facility, 
Table 3. Harvested area, production and import
Source:National Bureau of Statistics and Ministry of Agriculture, 2013
Commodity Indicator
Year
2010 2011 2012 2013
Soybean
Harvested area (ha) 660,823 622,254 567,624 571,564
Production (ton) 907,031 851,286 843,153 847,157
Yield (Ton/ha) 1.373 1.368 1.485 1.482
Import (ton) 1,876,855 1,911,987 2,128,763 584,000
especially lack of infrastructure in the outer island of 
Java.
Number of population under less access to food
Fig.1. shows the proportion of people which have 
less access to food. The number has been decreasing 
but the number could change when there are natural 
disasters that would lead to failure in crop production. 
There are several factors as the cause of food crisis. 
Among them are the large number of poor people and 
underweight babies, lack of access to electricity, no 
access road for four wheeled vehicle, and no access 
to clean water.
Table 4. Import, target and production of sugar
Source: National Bureau of Statistics, and Ministry of Agriculture, 2013
Commodity Indicator
Year
2010 2011 2012 2013
Sugar
Production 
target (ton) 2,900,000 3,900,000 3,900,000 2,530,000.-
Realization (ton) 1,380,000 1,361,000 2,600,000 2,554,800.-
Import 1,913,271 2,655,650 494,131 2,750,000.-
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Figure 1. Proportion of population which has less access to food 
(Source: National Bureau of Statistics).
There are some provinces which encounter food 
crisis. The most critical can be found in Papua 
province and the next is in East Nusatenggara.
Price of rice
The price of rice varies according to its quality. 
Based on the Presidential instruction No.3, 2012, the 
harvest dry rough rice at farm level has a price of Rp. 
3300/kg with maximum moisture content of 25% wb 
and foreign material and empty grains less than 10%. 
This price is increased to Rp. 3,350/kg at rice millers. 
For milled dry with maximum moisture content of 
14% wb with 3% empty grains and foreign material, 
the price will be Rp. 4,150/kg. The price of rice is 
Rp. 6,600/kg, with 14% wb moisture content contain-
ing 20% broken rice and 2% brewer’s rice, and with 
polishing quality of 95% .
Exchange value of farmer
Exchange value of farmer is defined as the ratio 
between the price index to be received by the farmer 
as compared to the production cost or to the house-
hold consumption. This indicator can be used as an 
indicator of farmer’s welfare.  Based on the National 
Bureau of Statistics in 2010-2012 the Exchange Value 
of Farmer (EVF) was increased from 103.1 to 105.75 
to 105.87, respectively. Between 2011 and 2012 this 
indicator has surpassing the national standard of 105. 
As shown in Fig.2., the highest value was obtained in 
2008 where the indicator has reached 108.
Income per capita of farmer
Another indicator to measure the welfare of the 
farmer is by comparing the income per capita with 
that of the industrial workers. As shown in Fig. 3., the 
income percapita of farm worker are far behind that 
of industrial workers. During the period of 2004 to 
2012, the number of population engaged in agricul-
tural sector has decreased from 41.2 million to 38.8 
million.
The challenges
a.Rice price
One important issue for agricultural development 
in Indonesia is the fluctuating and increasing price 
of commodity, particularly rice. The average price of 
Figure 2. Change in the Exchange Value of Farmer.
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medium grade of rice at the retailer increased about 
14.39%/year during 2004-2012, while the internation-
al price has increased to 13.9%/year during the same 
period. During the economic crisis in 2007-2008 the 
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price of domestic rice has increased between 5.29% 
to 7.38% whereas the international (Thai grade, 5% 
broken)  has increased to 85.37% (Ministry of Agri-
culture, 2012).
b.Price of corn
The increase in international price of agricultural 
commodity has caused the increase in price of corn. 
The corn price from 2005 to 2011 at farm, big sup-
plier and  consumer level has increased by 10.13%, 
11.56% and 11.72% on annual basis, resepctively. 
This is shown in Table 5. below.
Due to climate anomaly the production of corn has 
decreased and the corn price has increased from US$ 
98.41/MT (FOB) in 2005 to US$ 271.78/MT in 2011, 
or an increase of 14.23%. Due to the increase in FOB 
price, the price of imported yellow corn has increased 
to 12.14%/year. The price of imported corn in 2005 
was Rp. 1,260/kg and increased to Rp. 3,213/kg in 
2008.
c.Price of soybeans
The price of soybeans has been fluctuatiing due 
to unstable supply.The international price has in-
ceased siginfi cantly from 2007 to 2008. During this 
period the price of the American yellow soybeans 
has increased dramatically from 46% and 43%. The 
increase in American soybean occured on January 11, 
Figure 3. Income per capita of farm workers (blue line) as compared to industrial workers (red line). 
(Source: National Bureau of Statistics).
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2008 when the price reached 461.7 US$/MT, which 
has caused the domestic price to increase signifi cantly 
to 60%. 
The main reason for this increase in soybean price 
was firstly the decline in world soybean production 
of about 14 million tons in 2007, secondly the in-
Table 5. Price of corn at different location
Source:National Bureau of Statistics (2005-2011).
Year Price at Producer (Rp. /kg)
Price at Big 
supplier 
(Rp. /kg)
Price at 
Consumer
(Rp/kg)
Margin
Consumer and 
produces
Big supplier and 
producer
2005 1,668 2,150 2,002 334 482
2006 1,802 2,333 2,221 419 531
2007 1,894 3,617 2,605 711 1,723
2008 1,986 4,000 3,123 1,137 2,014
2009 2,672 4,000 3,591 919 1,328
2010 2,153 4,000 3,732 1,579 1,847
2011 3,400 4,271 3,800 400 871
Trend (%/year) 10.13 11.56 11.72 12.32 14.31
crease in soybean consumption especially by China 
and India and thirdly, the use of corn as alternative 
fuel (bioethanol) in the US, which has changed their 
production to corn which was more attractive in their 
price.
Table 6. Price of soybeans
Source:PSE-KP (2012)
Note: 1) Soybean variety: US soybeans, soybeans, Chicago soybeans future contract (fi rst contract 
forward), No.2 yellow and par, US dollars per metric ton
Year Price on farm (Rp/kg)
Price at consumer  
(Rp/kg)
International price 
(US$/MT)1)
2005 3,894 4,228 223
2006 4,036 4,472 217
2007 4,588 4,847 317
2008 6,212 7,788 453
2009 6,288 8,411 379
2010 6,664 8,683 385
2011 7,236 8,641 484
2012 7,262 8,631 478
Trend (%/year) 10.07 12.04 11.61
Urban agriculture (www.hydroponic.cm, 2014)
Jakarta, the capital city of Indonesia now has the 
population of about 10 million. As also experienced 
by many big cities, Jakarta now is facing a problem 
on how to shorten the transportation distance of food 
supply to feed its population wih fresh food. Up to 
now most of fresh produces are hauled as far as Lem-
bang area which is about 221 km away from Jakarta 
or from Puncak farms which may take 3 to 4 hrs by 
car. The transportation from these areas, where fruits 
and vegetables are grown, may take longer time due 
to traffi c jam along the road. Now Jakarta governor 
has the initiative to built greenhouses where people 
can grow vegetables as sources of income. It covers 
an area of 840 m2 in Marunda, north of city Jakarta 
where people can grow vegetables such as chili, egg-
plant, and Pok Choi. Generally, vegetables are grown 
on a regular sterilised medium like paddy husks, 
charcoal, sand, small rock, carbon, or zeolite Beside 
vegetables the people may grow medicinal plants, or 
ornamental plants. 
To address the problem of limited spaces in urban 
areas, the horizontal footprint of greenhouses can be 
replaced by stacking the spaces on top of each other, 
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creating vertical farms that will be suitable for urban 
spaces. Other area in the city where greenhouse farm-
ing is being practiced is Rajawali, and area south of 
Jakarta where the people grow hunderds of variety of 
plants from medicinal plants, productive to ornamen-
tal plants. Here the people are also practicing recy-
cling of wastes into fertilizers. This area is now well 
known as agro-tourism village. 
Other alternative is to supply fresh produce from 
Parung farm, about 40 km south of Jakarta city, 
where they grow leafy vegetables, mostly red and 
green spinach and kangkoong [water spinach] in the 
lowland Parung; and we grow mostly many kinds of 
lettuce such as Batavia lettuce, curly lettuce, green 
oakleaf, red oakleaf, butterhead, endive and romaine 
in the highland. Most of these plants are grown in 
simple greenhouses using hydroponic technology or 
organic farming method. The green house size varies 
from 136 m2 to 240 m2 in the low land and from 70 
m2 to 100 m2 with total size of about 4,900 m2.
Conclusions
The paper has presented state-of-the-art Indonesian 
agriculture, in which the target of selfsufficient in 
food has not being achieved yet as import of food is 
still necessary. As Indonesia is facing food crisis there 
is a need to increase harvested area for food crops, 
especially rice which is the staple food of the people. 
Big cities are now turning toward urban agriculture 
using green/screen house so that the application of 
IT as developed by Tohoku university may help in 
reducing the scarcity of food for the people and also 
can help to increase their income. We are now testing 
the application of the T-SAL technology in Darma 
Persada University to study the application of IT for 
agricultural production as a collaborative research 
activity.
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